
University of Ferrara

Stefano Bonnini & Valentina Mini

Simple Linear Regression Analysis: 

Lecture 6
2019, Feb 22nd

Simple Linear Regression Analysis: 
What about the inference about the 

correlation coefficient?

1



What about the inference on the correlation coefficient?

The state of the art:

-We are studying the linear relationship between unit-price (x) and number of 
total cakes sold per week (y). 
-The goodness of fit (R²) is 0.4588: thus the 45.88% of total variance in y is 
explained by our model (on the other side, the 54.12% of that variance is still 
unexplained!)
- We graphically tested the 4 main linear regression conditions (plot: error terms 
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- We graphically tested the 4 main linear regression conditions (plot: error terms 
and its relationship with the explanatory variable)
- We tested the linear relationship between x and y within the reality as a whole 
(and we make inference)

Our final aim is to understand whether the correlation (with that 
given strength) between x and y 

does exist within the population as a whole



What about the inference on the correlation coefficient?

We use the Pearson’s correlation test
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What about the inference on the correlation coefficient?

Note: difference between linear relation and correlation
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Always remember: 
correlation doesn’t imply causal relationship  



What about the inference on the correlation coefficient?

Test Procedure
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What about the inference on the correlation coefficient?

Test Procedure
We use the notation r to describe the correlation coefficient in our sample

Its value is always between -1 an 1, i.e.:
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What about the inference on the correlation coefficient?

We test the null/alternative hypothesis comparing the         
t-statistic.r and a critical value (c.v.)

Decision rule: 

Test Procedure
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Decision rule: 
T-stat > tα/2  we reject the null hypothesis 



What about the inference on the correlation coefficient?

Testing the null/alternative hypothesis : test rho for a population 
correlation 

Central question: 
Is there a correlation –whit that strength - between 
unit_price (X) and the number of cakes sold in a week (Y) in 
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unit_price (X) and the number of cakes sold in a week (Y) in 
the general population?

Null and alternative hypotheses:

 no correlation
correlation



What about the inference on the correlation coefficient?

NOW WE NEED TO COMPUTE THE tα/2 value: 

i) The T-statistic used to test  H0:rho=0 is the same as the t-stat  for testing 
ß1=0

ii) The significance level (α) is defined a priori (considering the value of our 
research) : let’s imagine we want a confidence level of 95%, so our 
significance level is (1-95 = 0.05)  α = 0.05 
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significance level is (1-95 = 0.05)  α = 0.05 
α /2 = 0.05 /2 = 0.025

ii)      The degree of freedom (d.f.) for linear regression is n-2: thus in our 
case d.f. = 34-2 =32

iii)       Using those information, let’s check on a T-student table to discover        

the t a/2 value: 2.037



What about the inference on the correlation coefficient?
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What about the inference on the correlation coefficient?

Value of t-statistic:  
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T-stat r = (0.6773 – 0)/0.1300=5.21



We reject the null hypothesis 

What about the inference on the correlation coefficient?

Last step: the comparison of computed values

T-stat r = 5.21
tα/2 = 2.037

T-stat > tα/2   the statistic falls within the rejection area!

We reject the null hypothesis 
(H0) , thus: 

there is sufficient evidence 
that (at a 95% of confidence 
level) within the population 

the unit-price and the 
number of cakes are 

correlated with a strength 
identify by the analysis

Reject H0Reject H0

a/2=.025

-tα/2
Do not reject H0

0

tα/2

a/2=.025

-2.037 2.037 5.21
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